segment about as lon g as apical one and less th a n h alf as lo ng as scape (female) or much sho rt er than any others and under one fourth as lo ng as scape (male), not petiolate. 3 . Notauli absent. 4 . Pre -epist ern al g roov e absent below scrobal groove. 5 . J ug al lob e of hind wing ahout h alf as long as van n:il lobe and not reachin g leve l of cu-v . 6 . Submarginal cells decreas in g in length fr om 1 to 3 or 2 and 3 about eq ual; first recurrent vein ent eri ng seco nd su bm arg inal cell at base or in basa l third. 7 . Second recurr e nt vein at a di stin ct a ng le to Cui. 8 . Dist al parts of win g with hairs, not strongly pa pill ate . 9 . A ro lia present.
Genera included in the M yd rosomini (Moure's Disso g lottini) are My drosoma ( = Apista = Eg apista = Di ssoglotta) and Bicomeli a. The y occur in tropical America from M ex ico to Brazil.
T RIBE PTILOGLOSSIDll'\l I have n ot seen specim ens of this tribe; the foll owing in fo rmati on. orga nized to parallel that for th e other tribes, is from M our e (1953) . wh o g ave a n excellent account of the group. 1 . Lower part of face short, rnalar space short. 2. First flag ellar seg m ent considerably shorter than scape, sh orter than (male) or equal to (f em ale) flagellar segments 2 + 3, not petiolate. 3 . ~otauli practically ab sent. 4 . Pr eepisternal groove absent below scrobal groove. 5 . J ugal lobe of hind wing over half as long as vann al lobe a nd nearly reaching level of cu -v. 6 . Seco nd submar gi nal cell shorter th an 1 or 3; first recurr ent vein ent erin g seco nd submar g inal cell alm ost m ediall y. 8 . Distal parts of wings with hair s, not stron g ly papillat e. 9 . Arolia absent.
The o nly ge nu s of Ptil og lossidiini is l 'tilo glossidi a from ,\r ge ntina. I su spect that it should be included in the Myclrosomini hut not having seen specim ens, I retain th e Ptilo g lossidiini for the pres ent. Ch a racte r 9 is th e o nl y strikin g ly distinctiv e feature.
B. THE GENERA OF C~\ UPOLI C \NI~l
The Caupolicanini is divisihl e into tw o lar ge ge nera a nd o ne sm ;1ll one, Crawfordapis , as shown below .
K E Y TO TJIE GEXERA O F C.-\ L'POLJCA:"\l:'.'-"I I. Out er hind tibi~d sp ur of mal e imm ov~1 bl y fuse d to tibia; hind hasit:1rsus of female less than twice as long as broad. seco nd hind tarsal segment broader than long; m etasomal terga u su ;11ly w eak ly metallic bluish or greenish. ............ .................. ..................................................... l 
'tiloglossa T11E u~l\ 'ERSI TY Sc 1E:\'CE B U LL ET I N
-Out er h ind tibi al spur of mal e a rticula ted at base ; hind ba sita rsus of femal e m o re th a n twic e as long as broad, seco nd h ind tarsal seg m ent lo nge r than broa d ; metaso m~tl terg a us ually no nm eta llic. 
Genus Ptiloglossa Smith, 1853
Pti!o g lossa (incl udi ng th e sub ge nu s Ptilo g lossodes Mour e, 1945) can be di stingui sh ed fro m the rest by th e follo win g co mbin atio n o f ch aracters:
1. C lypeu s clearly elevate d ahove leve l of adja cen t pa rt s of face, extending hi g h o n face so that in fem ale clypeoa nt enn al di sta nce is u suall y di stin ctly less th a n diam eter of ant en na ] sock et. 2. Sti g m a often o nl y h alf as long as pr estigma, som eti m es ( Pti!og!ossodes) tw o third s as lo ng as pr estigm a; marginal cell, except in JJti!o glossodes, p ro lo ng ed ba sally ~1s narrow sinus to ap ex of stig ma. 3. Hi nd basitarsus of fe m ale less th a n twic e as lon g as bro ad. Second a nd third hind t .. irsa l segments of fem a le b roa dl y ex pa nd ed a hove, eac h , or at lea st second, broade r tha n lo ng. 4 . Out er hind tibi a l spur o f m ale immov abl y fixed to tibia, its broad hase g rad ually expa ndin g o nto th e tibia so that sh arp lin e betw ee n spur a nd tihia does no t ex ist (out er spur entir ely ab sent in mal e Pti !og !ossod es ). 5. A bdo min a l tcrga w ith m etallic blui sh o r g ree ni sh tint s ( except in o ne M exican species, / 1 • u 1 ilm att ae Coc k erell). 6. Lat eral ex tr emiti es of fourth and fifth terga of m ale ex tendin g ve ntr ally, u su ally m ore than oth er te rga , broad ly ov erlappe d by sterna of pr ecedin g seg m ent s, a nd d en sely covered by sho rt erect h air of unifo rm leng th , th ese a reas und er lo w m ag nificati o n app earing du ll a nd sca rcely p un ctate in contr ast to adj ace nt area s. 7. Sixth stern u m of m .. ile wit h poste rior mar g in thi ck , thi ck est m ediall y wh ere th ere is usual ly a weak mi d -apica l ang le, a sulcu s at each sid e in m arg in, fac in g posteriorly : ca ri na wh ich d elimit s lo wer m a rg in of sulcu s proj ectin g ventr ally at eac h sid e as th orn -lik e sp in e (exce pt in Pti iog lossodes ) . 8. Seventh sternum of mal e with two pai rs of a pica l lohes, both lar ge , b roa d di stall y, na rro w ed ba sally, th e upp er pai r long p eclu nculat e with a pro cess a risin g nea r m iddl e of pe dunc le (for ve nt ra l views . see Mi ch en er, 1954). 9 . Ei g hth sternum of m ale w ith apical proc ess tr:: m slu cent lig ht brown, stron g ly curv ed down apica lly, w ith lon g hair s on dorsa l sur face . 10. G o nofo rceps endin g bluntl y.
Pti !og !ossa is a prim ari ly tropica l gen us, altho ug h a few species reach sou th ern T ex:is and Arizona in the nort h a nd Ar ge ntin a in th e south. Th e gen u s does not occur in Chile.
Genus Crawfordapis Moure, 1964
Th e name Craw fordap is was orig in ally pro posed as a sub ge nu s of Zif(anap is h ut th e sing le Midd le A m erica n species seem s so di stin ctiv e th at generic rank is warranted for it, even though Zil(anapis is here considered a subgenus of Caupolicana , Crawfor dapis is especially distinctiv e in characters 8 and 10 desc rib ed helow. Cha racters 1 and 2 are Ptilo glossa-lik e as is part of 3 (expanded second and third tarsal segments of female), and in general, 5. Characters 4, 6, 7, a nd 9 are mor e or less Caupolicana-like. As shown in th e illustrations, th ere are vari ous other di stinctive features of the genitalia and stern a hJJt th e external features are very mu ch lik e those of Caupolicana.
1. Clypeus clearly elevated above level of adj acent parts of face. as in Ptiloglossa hut mor e st rik ingly so. C lypeus extending rather high on face, nearly as in Ptilo glossa . 2 . Sti g ma less than half as lon g as prestigma; marginal cell prolonged basally as a narrow sinu s to apex of stigma. 3. Hind hasitarsus of female more th an twic e as lon g as bro ad. Second and third hind wrsal segm ent s of female co nsid erably expa nd ed :1bove hut long er than hroad. 4. Out er hind tihi a} spur of mal e normal, articulat ed ~It base like inner spur. 5. Abdomen without or with exceed ingl y weak blui sh or greenish tints in male, with distinct blu e tints in femal e. 6. Lat eral extremities of terga of male without 1reas of short, dens e, erect hair. 7. Sixth tergum of male with posterior margin not thick ened or sulcate, m ediall y produced and slightly bifid as in Zi! (anapis. 8 . Seventh sternum of mal e without paired lobes but with median, apical, i; lend er hairy process. 9. Eighth sternum of mal e with apicil pro ,ess rather heavily pigm ent ed, not downcurv ed, hairs of distal half shorter than wi dth of process. 10. Gonoforc eps ending in slender styluslike structures, therefore perhaps with di stinguishable go no coxites a nd gonostyl i (Figs. 1-5 ).
Genus Caupolicana Spinola, 1851
This ge n u s is h ere int erpr eted in a broad sense to include the species placed in rec ent years in Zil(an apis and Willinl(api s. Zil (anapis in particular is, however, a di stin ctiv e group which may well m er it generic recognition, as is Caupolicanoit!es. Th e following characters separate Caupolicana from Ptiloglossa.
1. Clypeus less elevated ahove adja cent parts of face than in JJtiloglossa, profile of supr aclypeal area of ten a continuaticm of that of clypeus. Clypeus not exten din g so high o n face as in Ptilo glossa, so that in female clypeoantennal distanc e is at least as great as diam eter of antenna! socket. 2. Stigma slightly mor e th an h alf as long as prestigma to as long as prestigma; base of marginal cell not prolong ed as a n a rrow sinus to apex of stigma. 3. Hind hasitarsus of female more th a n twice as long as broad. Second and third hind tarsal segments of femal e hut lit tle expanded above, longer than broad. F1Gs. 1-5, Crawfordapis l11ct11osa, male (specimen from th e type series of crawfordi from Costa Rica). l , genitalia; 2, lateral \·iew of apical part of gen italia; 3, eight metasomal ~ternum; 4, lateral view of apica l process of eighth metasomal sternum; 5, seventh meta~omal sternum.
F1Gs
. Ca11polica11a ( Caupolicanoides) p11bescens, male (specimen from Concepci<>n, Chile. labeled as "typus" of lierbsti by Frie~e, USNM). 6, genitalia; 7, eigh th metasomal l>ter-num; 8, lateral view of apical process of eighth metasomal ~ternum; 9, ~eventh metasomal sternum.
The genitalia an<l sterna are illustrate<l with the <lorsal views at the left, \'entral views at the right. The lateral views of genitalia an<l of the process of the eigh th ~ternum are with the <lorsal sic.le at the right. The ~cale lines for each ~pecies represent I mm. except in Zikanapis, where such areas are more extensive than in J 1 1iloglossa. 7 . Sixth sternum of male with posterior margin not thickened or sulcate, if somewhat thickened, not thickest in middle; no thornlik e spines. 8. Seventh sternum of male with upper pair of apical lobes straplike or sometimes broadened distally, without a median process on th e peduncle except in Alayoapis ( of course peduncle not recognizable when lob es are straplike, but no process in any event). Lower pair of apical lohes not o r scarce ly narrowed basally (except when broadly bifid as in C. yarrowi), often reduced so as to be almost unrecognizable or abse nt. 9. Eighth sternum of male with apical process heavily pigmented, not strongly curve d down apically, hairs of distal half of process shorter than width of process. 10. Gonoforceps ending bluntly.
Caupolicana is a genus best represented in warm temperate and subtropical regions of both Nort h and South America but poorly represented or absent in th e int ervenin g tro pical zon e. Th e majority of the described species are from Chil e. The subgenus Caupolicana proper is the largest unit of the genus. The diversity among the species results in forms closely approaching Caupolicanoides and is discussed in connection with that subgenus.
Included species that I have studied are: adusta Friese, 1899; albiventris Friese, l904 = malvacearum Cockerell, 1926; calf{/ens Per ez, 1911; dimidiata Herbst, 1917;  e!ecta (Cresson, 1878) ; fulvicolli s Spinola. 1851;  Caupolicanoides new subgenus 10, 48) T ype specie~: Cattpolicana pubescens Smith, 1879 (=C. herhsti Fric~c. 1904 ).
The description is based on a male of this species. m arked as a ''typus'' of lzerbsti, in the United States National Mus eum. 1 . Inner orbits m od erate ly converging abov e in m ale, ocellocubr distance equal to ocellar di am eter. 2. Clypeus of mal e about 0.57 tim es as long as wide. 3. Scape of mal e ove r three times as long as wide. 4. Front hasitarsus of male straight, distinctl y shorter than remaining tars:i.l segments. 5. Hind tihi:1 of male straight. 6. Basitibi:i.l plat e of male compl ete . 7. H ind hasitarsus of male less than four times as long as wide. 8. r\11 femora of male with :1huncbnt long hair, bas e of middl e femur of male with area of short erect hair \'C11tr:1lly. Front femur over thr ee tim es as long ;1s broad. 9. Stigma slightly brn:1der suhapically than b:i. sally, di scal area distin ctly broad er than margin al thickenings: first submarginal cell distinctly shorter than second and third together: 1nar-ginal cell broad (as well as unusuall y long), littl e over four times as long as wide; cell 1st M about 2.6 tim es as long as wid e; first recurrent \'ein shorter than posterior 1nargin s of second and third submarginal cells \\'hich are suhequal to first abscis sa of Cui (i. e., posterior m:1rgin of cell 2nd ~1). 10 . Pubescence ochraceous, on m etasoma l terga erect and not forming hands. cspeci:illy long on sterna of male. 11. M etasoma nonmetallic. 12. T e rga of m;de \\·idwm lat eral areas of short erect hair. 13. Sixth sternum of male \,·ith long h.1irs. poster ior mar gin slightly produced medi ally, the apex of the projection gently concave; surface hairy to apex. 14. D orsal :1piGd process of se\'elllh sternum of male spa tulat e, ventral apical proc ess large. hroacl, hairy aho\'c. slightly spatulate.
Caupolicanoi des is kn ow n to me only from the type species which is f wm
Chile.
Th e striking featur es of this subgenus arc the large m;1rginal cell ;md Lirgc stign'la, pr esumably primitiv e features hy which C. p11bescc11s difTcrs from for exam ple in character 4, th e basitarsus is slightly shorter than in those species of Caup olicana s. str. in which it is short est. As to character 14, the ap ical lobes of th e seventh sternum are slightly broader, more spatulate 1 and more hairy than in Caup olicana prop er, but are onl y a little different from th ose of quad rif asciata and lzirsuta which are in tum closely approached by mfico llis. In th ese thr ee species a nd also in albiv entris the close connection between th e lower apical lohes of this sternum and th e bases of the upper ones is obvious, while in oth er species th e lower lobes seem principally connected to the late ral mar gins of the sternum. Th e wing of hirsuta is illustrated ( tarsus of mal e slig htl y arcuate, as long as remaining tarsal segments. 5. Hind tibia of m ale slightly arcuat e. 6. Basi tihi al plate of male indicated only on posterior margin. 7. Hind basit arsu s of male less than four times as long as wide. 8. All femora of mal e with abundant long hair, less long on middle femur than on others; base of middl e femu r of male with area of short, erect hair ventrally. Front femur over three tim es as long as broad. 9. Stigma narrower apically than ba sally, discal area narrower than marginal thickenings; first submarginal cell eq u al to second and third together (first on posterior margin shorter than second and third); mar g inal cell narrow, nearly six times as long as wid e; cell 1st M about thr ee times as long as wide; first recurr ent vein about equal in length to post erior mar g in s of second and third submarginal cells together which are shorter th an first abscissa of Cui (i.e., posterior margin of cell 2nd M). 10. Pubesc ence, at least that of metasorna, largely black, terga with narrow mar gi nal hands of d ense hair which is some times white; sterna two to five of m ale with very long hair. 11. Metasorna strongly metallic blue (mor e m eta llic than in m ost JJt iloglossa). 12. Terg::i of m::ile without lat eral areas of short erect hair. 13. Sixth sternum of male with hairs short and sparse, posterior m argin medially produced, the projection emarginate much as in Zikanapis and Cral{Jfort! apis but projection narrower and shorter; surface with hairs nea rl y to apex. 14. Dor sal ap ical process of sevent h sternum of male very slender, not at all spatulate; ventral apica l process probably represented by a broad, apically rounded, laterally directed, heavily sclerotized, lateral apical projection which is hairl ess except mesally.
In ch arac ters 11 and H, Willinl (apis is uniqu e among the subdivisions of Caupolicana. lt s oth er featur es are all m ore or less duplicated among one or another of the subgenera, altho ugh th e combination is not fo und elsewhere.
Willinl(apis, which ha s hith erto been accorded generic rank or placed as a subgenus of Zikanapis , is known to m e from two species. One is C. Subgenus Zikanapis :Moure (Figs. 12, (30) (31) (32) (33) (34) 47) 1. Inner orhits strongly converging above in male, ocellocular distance less than one fourth of an ocellar diameter. Posterior margins of posterior ocelli of Fie. 12. Forewings. Above left, Ca11polica11a (Willinkaris) c/1,ilybaea .
male well in front of narrow est part of vertex (unlike other subgenera hut like Crau,jordapis). 2 . Clypeus of male about or nearly 0.7 times as long as \\'ide. 3. Scape of male about thr ee times as long as wide. -L First hasitars us of ma le slightly arcuat e, slightl y longer than remaining tarsal segments. 5. H ind tibia of male slightly arcuat e. 6. r\s in W illi11 l(apis or no indication of ha~itihial plate in notabilis. 7 . Hind basita rsus of male nearly five to over fi,·e times as long as wide. 8. Hair of fernora of male short, not longer than femor::11 diameter, that of middl e femur much shorter except in 1101,,bifis; h::1se of middle femur of male with out area of short erect hair ventrally. Anterior femora thick, not over thr ee tim es as long as \\'ide. 9. As in H'illinkapis, hut first submarginal cell long er than second and third together (first on posterior margin equal to second and third). 10. Body with considerable <lark pubescence, that of metasoma short; terga in some species with apical white fasciae; sterna 2-4 of mal e with rather long hair. 11. Metasoma nonmetallic. 12. As in Willinl(apis. 13. Sixth sternum of male with median nearly hairless area or in 11otabilis with short erect hairs; hairs of margin rather dense; posterior margin rounded, with hairs nearly to apex but margin proper a thin hairless translucent flange (doubtful in notabilis). 14. Dorsal apical process of seventh sternum of male slightly spatulate with median lobe suggestive of Ptiloglossa but shorter; ventral apical process absent.
The combination of characters 1 and 13 ( rounded margin of sixth stern um) is not found elsewhere in the genus.
Alayoapis, named after Dr. Pastor Alaya D. of La Habana, Cuba, who has collected more specimens of the subgenus than anyone else and has provided me with useful information about the subgenus. It is known only from the islands of Cuba and Hispaniola.
D. NORTH AMERICAN SPECIES OF THE GENERA CRAWFORDAPIS AND CAUPOLICANA
This section concerns the species found not only in North America proper but also in Central America and in the Antilles. Probably all of the species are active principally in early morning and late evening, some of them when it seems completely dark to human observers. Nests are made in deep burrows, often and perhaps always in sandy soil. Known details of behavioral matters are indicated under each species.
In the synonymies only major references are given, not mere records or repetitive generic changes. KEY 
DI. SPECIES OF CRAWFORDAPIS
There is on ly one recognized species of this genus. Crawfordapis luctuosa is a dusky haired species with light orange hairs at the apex and on the under surface of the metasoma. The fem oral and prnpodeal scopa of the female is largely cream colored. The species was d escribed from Mexico , without other d ata . The type is in the British Mus eum (Natural History). Th e nam e crawfordi was based on material from "Uj urass d e 'f erraha," Costa Rica and the type is in th e U.S. National Mus eum. A series of m ales in the British Museum (Natural History) is from Cerro Zun i\, 4000-5000 feet altitud e (Champi on). According to Selander and V aur ie (1962) this locali ty is Volcan Zunil, Qu eza ltenago, Guatemala.
Crawfordapis luctuosa (Smith)
The se Guatemalan males diff er from Costa R ican material in being slightly larger with light hair mix ed with the black all o\·er the foce below the antennae, with a band of light hair across the front of the scutum, with light hair on the posterior surface of th e propodeum, the anterior surface of th e first m etasomal tergum, and the sides of the metasoma anteriorly, ;111d with the whole venter of th e metasoma covered with orange hair. Possibly they represent a distinct speci es or geographical variant. !vly dr:i.wings of genitalia and sterna :i.re based on a specimen in the type series of cral('fordi Presumably his drawings are hased on a specimen from one of these more northern localities and the differences between his drawings and mine may support the idea that different forms are involved.
D2. NORTH AMERICAN SPECIES OF THE SUBGENUS CAUPOLICANA
There are three species of this subgenus in North America, each very diff erent from the others and eq uall y differ ent from the South American species of th e subg enus. C. yarrowi and electa, how ever, are more similar to one another than eith er is to ocellata or any other species, and ocellata is a very isolated form. Male: Lengt h 17-21 mm; wing length 14-16½ mm.
1. Inner orbits converging above. Eyes closest on a line that is tangent to posterior mar gins of posterior ocelli, the latter far in front of posterior margins of eyes; ocellar diameters about equa l to maximum width of scape; ocellocular distance mor e than half of width of ocellus. 2. Basal part ,J lahrum with two distinct longitudinal ridges submedially and weak longitudinal wrinkles laterally. 3. First flagellar segment longer than scape. 4. Anterior femur much thickened, especially broad basally where expanded posteriorly so that it is less than thr ee times as long as broad; middle and hind femora progressively more slender. 5. Anterior femur with rather dense long hairs on lower surfac e, especially dense near posterobasal angle; other femora with only short spar se hairs ventrally except for small ( one fifth as long as femur) basal patch of rufescent hairs on middle femur. 6. Hind basitarsus with apical third distinctl y wider than basal third , the hasitarsus little over half as long as the slender an d di stinctly curved tibia. 7. Propodeal triangle without transverse ridges. 8. Post erior margins of sternum 2 and usuall y 3-4 broadly emarginat e. 9. Apex of sternum 6 rounded. 10. Hidd en sterna and genitalia as sho\\'ll in Figur es 13 to 17. 11. Int egument black, legs brownish black, under side of flagellum brown, tegula yellow brown. Wings light brownish with dark brown veins and stigma. 12. Pub escence of head white, ochraceous on vertex; pubescence of th orax, legs, and first tergum ochreous. paler on venter and on coxae, troch an ters, and femora; dorsum of metasomal terga 2 to 7 with hair black, apical whit e bands on terga 2 to 4, these hands widest laterally and narrow ed medially; metasoma l sterna 1-4 with white hair. remaining sterna with dusky hair (see comments below on variation).
Female: Length 18-20 mm; wing lengd1 19 mm.
13. Inn er orbits subparallel except upper parts. 14. Ocellar diameters about equa l to maximum width of scape; ocellocubr distance greater than occllar diameter. 15 . First flagellar segment longer than scape, third hro:1dcr than long and distinctly shorter than following segments. 16 . Basal part of clypeus distinctly more shining than supraclypeal area, with distinct punctures. 17.
Anterior coxa with apical spine covered with ochrcous hair. 18. Propodeal triangle as in mal e ( character 7). I 9. Integument colored as in male ( character 11). 20 . Pub escence of head white with scattered dusky hairs intermixed except on genal area; hair of vertex wholly dusky or black; subapical fringe of
T1-1E UK1nRSITY
Sc1E KCE BuLLETI N clypeus and lower fringe of mandible rufescent. Hairs of thorax and first tergum ochraceo u s, whiter lat erall y, those of dorsum and pronotal tubercles and upper part of mesepisternurn dark tipped. Hairs of basal segments of legs whitish or ochraceo us except for areas of short reddish dusky hair on lower side of middle trochanter and has e of middle femur; hairs of tibiae and tarsi dusky ochreous to almost black except that scopa of under side of hind tibia, like that of femur and trochanter, is white. Dorsum of metasomal terga 2-6 with black hair excep t for white apical bands, slightly narrowed medially, on 2-4, also on 1. First two sterna with ochraceous hair; sterna 3-4 with similar hair on posterior margins but otherwise with reddish dusky to blackish hair; sterna 5-6 with hair reddish dusk y to black.
This species is closest to C. electa as is shown by characters 1, 2, 3, 4, 9, 14, 15, and 16 as well as by sternal and genital characters of the male, especially the ventroapical lobes of the seventh sternum. The other characters, as well as some aspects of those listed above, separate yar rowi from electa. C. yarro1£1i was described from New Mexico and the type is in the Academy of Natural Sciences of Philadelphia (no. 2141). It occupies a wide range in the desert and semidesert areas of the southwestern United States and Mexico ( see Figure 28) . Records for Florida (Fox, 1898; Graenicher, 1930) are errors based on specimens of the broad banded southern form of C. electa.
Altitude ranges from 4000 feet at Douglas, Arizona, to 5300 feet at LaCueva in the Organ Mountains, New Mexico, and to 6400 feet at El Tascate, Durango, and Zimapan, Hidalgo.
Specimens have been collected as early as June 6 (Huachuca Mountains, Arizona) and June 23 (Tehuadn, Pu ebla) but most records are in July and Aug ust, with one record on September 5 (Organ Mountains, New Mexico).
There is available a single male of a probably distinctive population or species from the southern extremity of the range. Th e specimen, from the state of Puebla (Tehuadn, Jun e 23, 1951, H. E. Evans), is unusually large with the white m etasomal bands reduced; sterna 2-4 ( especially 2) are unusually broadly and deeply emarginate; the pubescence of the fourth and part of that of the third sterna is blackish like th at of the following sterna instead of pale like that of the preceding sterna; the femora are unusually robust, the anterior one greatly produced posteriorly at the base and not much over twice as long as wide; and the middle basitarsus is broadest medially instead of parallel sided and of uniform width.
Cockerell ( ~ act ive before dawn. I hav e also seen th e species near D ouglas , A rizona, at about sunri se on Larrea, not collecting poll en. Sp ecimens collected at Encarna cio n d e Di az, Jalisco, on E ys enlzardtia poly staclzya, h ad no pollen on the scopa and probably we re feeding on nectar.
Lin sley and Cazier (1963) tr ea t the poll en collecting, especially on Solanum, in some det ai l, showi ng, for exa mpl e, that in mid-August in southern Arizona on a clear mornin g th e activity was from 5 :20 to 6 :50 while on an overcast mornin g it w as from 5 :20 to 8 :50 (sunrise hoth days was at approximat ely 6 :00). Most other poll en collecting bees on the same flowers started lat er and continued much later, but JJtiloglossa jonesi Timberlake, while largely synchronous with C. yarrowi 12 . Pubesc ence of he ad, thorax , legs, first tergum , lateroventral extr emities of second tergum, and first two sterna ochreous, most de ep ly colored on dorsum of thorax; rest of metasoma with pub escence fuscous or black, very narrow apical bands of white pubescence on terga 2-4, someti m es reduced to lat eral parts of 2 and absent on 3 an d 4; or in spec im ens from south ern Florida, th ese bands as in yarrowi.
Female: Length 17-18 mm; wing leng th 19 mm. 13. Inner orbit s slightly converging below except upp er parts which converge above. 14. As in yarrowi. 15 . First flagellar seg m ent longer than scape, third slightly lon ger than broad. 16 . As in yarrorvi. 17 . Anterior coxa without spin e. 18 . Propod ea l triangl e as in male (character 7). 19 . Integum ent colored as in male ( character 11) but legs reddish brown rath er than yellowish brown. 20 . Pubesc ence as in male ( character 12) hut that of tarsi and outer surfaces of tibiae deep ochreous, that of area of hasitihial pbt e brown, that of sterna 2-3 reddish dusky, lat er~1 l extremities of sterna 2-4 with long ochraceous hair.
The one female studied from the main range of the species has the apical tergal bands pr ese nt; in sout hern Florida they ~ue hroacl as in the mal e from that area.
Thi s species is most similar to C. yarrou•i. The similarities and difTerenc es are summariz ed und er that species.
Caupolicana electa was descr ibed from Georgia and the type ( no. 2140) is in the Acad emy of Na tur al Sciences of Philad elphi a. It is known from sandy areas in th e eastern lowland s from North Carolina to Georgia, Alabama, and northwestern Florida (Fig. 28) Flower records on specimens seen are yellow Gerardia (==-Aurea/aria) and Triclwstemma. The flight period is reported as "around sunrise" and late afternoon or dusk (Mitchell, 1960; Graenicher, 1930) .
Caupolicana (Caupolicana) ocellata new species (Figs. 12, (23) (24) (25) (26) (27) 29) Male: Length 14-15 mm; wing length 11½-12 mm.
I. Inner orbits parallel except for upper parts which converge. Eyes closest on a line that passes through posterior ocelli, the latter extending back almost as far as posterior margins of eyes; ocelli enormous, diameters much greater than maximum width of scape, ocellocular distance less than half width of ocellus. 2. As described for yarrowi but ridges weaker and wrinkles fewer and coarser. 3. First Aagellar segment about as long as scape. 4 . Femora of about equal thickness, anterior one about four times as long as broad. 5. Anterior femur with rather dense long hair on lower surface, middle and hind femora with ventral vestiture progressively sparser and shorter; patch of rufescent hair at base of middle femur absent. 6. Hind basitarsus parallel sided, distinctly over half as long as tibia. 7. Propodeal triangle as in yarrowi. 8. As in electa. 9 . Apex of sternum 6 with median broadly V-shaped emargination. Figures 23 to 27 . 11. Integument black; lahrum, basal half of mandible, antenna, tegula and legs yellow brown or testaceous; coxae, trochanters, and femora darker brown. Wings nearly clear, veins and stigma brown. 12. Pubescence white, slightly ochraceous on dorsum of thorax and on terga 6-7; dorsal surfaces of terga 2-5 with hair black or fuscous except for broad apical white bands, not narrowed medially, on terga 1-5. Femal e : Length 15-16 mm; wing length 11-12 mm.
Hidden sterna and genitalia as shown in
13. As in electa. 14. Ocellar diameter much greater than maximum width of scape; ocellocular distance over half ocellar diameter. 15. First flagellar segment shorter than scape, third as broad as long or longer than broad. 16. Basal part of clypeus dull and granular like supraclypeal area. 17. As in yarrowi.
18. Propodeal triangle as in male (character 11). 19. Integument as in male ( character 11), but pale areas, including lower part of clypeus, reddish brown rather than yellow brown. 20. Pubescence white, slightly ochraceous on dorsum of thorax, on outer surfaces of tibiae and tarsi, on under surface of middle troc hanter and base of femur, and on terga 5-6; dorsal surfaces of terga 2-4 w ith hair dusky except for broad apical white bands on terga 2-4, a narrower one on 1; metasomal sterna with hair ochreous.
Caupolicana ocellata is on e of th e most strikingly distinct species of Caupolicana. Characters 1, 3, 4, 5, 9, 14, and 15, are especially distinctive.
I am pleased to accept the specific nam e suggested by Padre J. S. Moure when he saw this remarkable speci es; th e nam e is given in reference to the enormous ocelli.
The species occurs in sandy areas in the south ern h igh plains and adjacent semi desert areas from Kansas to Chihu ahu a (Fi g . 28) . T ype materia l is as follows: A paratype taken with the holotyp e in Kan sas is in th e collection of P adr e J. S. Moure, Curitiba, Brazil; anoth er is in that of Dr. C. A. C. Seahra, R io de Janeiro.
Females have be en record ed onl y on D alea lan ata; th ose fr om both K ansas and Texas were on this flower. M ales have been . tak en on anot her small legume, Petalostem um fiavescen s (in N ew Mexico ) and on a n onagraceous flower, Gaura coccinea (in T exas).
Specimens from Kansas were tak en from earl y to mid m ornin g and a female was seen to ent er h er nest aft er 9 :00 a .m. on a sunn y day .
In Texas observations ar e availabl e on th e tim es of day w hen specimens were collect ed on June 2, 1964, at flowers of D ,dea lanata, thanks to D r. Pet er H. Raven of Stanford Univ ersity. Th e speci mens were collected and thus removed from th e populati on; fig ur es for ,later in th e clay might have been higher had this not been th e case. H owever, Tab le 1 clearly shows that C. ocellata was activ e early in th e m orn ing and late in the evening and that the other principal visitor s to th e sam e flow ers, M artiuapis lu teicomis (Cocker ell ) and Agapostemon tex ana C resson, appeare d later and disappear ed earlier , having little overlap with the Caupo licana. Dr. Raven arrived at th e site at 5 :00, when it wa s bar ely lig ht, and found the Caupoli cana comm on; they were much rar er by 5 :45. H e writes th at at 20:10 th ey became abundant again and continued until 20 :40 when it was pitch dark and he had to use a Hash . light to see the bees. A fter that time the bees were scarce or absent. 
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Of th e eig ht mal es tak en on Gaura coccinea, four were collected from 7 :30 to 8 :15, four from 15 :45 to 20 :30.
Nests wer e found by me in loose sand of dunes stabilized by vegetation, three miles south of Garden City, Kansas. They entered horizontal surfaces amo ng small plants in th e vicinity of the flowering Dalea lanata. I dug two nests . One seemed to consist of only a burrow although the bees were badly tatte red and no mal es were taken, suggesting that th e season was well advanced (S ep temb er 3). Th e oth er was 60 cm deep, vertical, rather straight. At th e bottom it turned sharply to one side, extended laterally for S cm to a vertical cell line<l with a m embrane similar to that of other colletid cells and partially filled with liquid provisions. Another provisioned cell was foun<l abo ut 8 cm in a noth er dir ection from the bottom of the vertical burrow; the horizontal burrow leadin g to it had been completely filled with sand. Thes e very scanty data suggest basic nest structure reasonably similar to that of other Caupolicana species whos e nests have been described.
D3. NO RTH AMERICAN SPECIES OF ZIKANAPIS
The North American Zil(anapis are similar to the South American C. (Z.) m egalopta (Moure), being larg e bees with larg ely ochraceous pubescence.
Th ey are quite different from the type spec ies, C. ( Z.) z il(ani (Friese) , which has much black pubescenc e. Th e Nort h American spec ies agree in the tufts of lon g h~tirs, sigmo idl y curved, arisi ng from the lat eral extremities of the fifth sternum of the male , and less con spicuo usl y from th e fourth. They also agree in th e rather A.at clypeus of the female (flatter in elegans) with abundant, rath er uniform punctation, finely roughened and dull surface between punc- right. i\ bovc, C. yarro wi; ccnlcr, C. dccta; below C. occ/111111. tur es, and :1bundant erect hairs or bristles, less than half as long as the longest hairs of the face, with apices commonly bent rather sharply do\\'n\\'ard.
Th e genitalia an<l hidd en sterna of the two North 1\mcrican species arc , THE UNt\'ERSITY Sc1ENCE BULLETIN sim ilar. They are illustrated for clypeata; those of elegans have been studied only in a dry stat e and differ from those of clypeata as follows: penis valves and gonoforceps somewhat less broad apically, the former with the preapical angle (hasal to slender, downward directed apex) more rounded; apical process of eig hth sternum not quite so broad medially, the apical part parallel side d. . 12,30-34,47) 7 . Pubescence of h ead largely whitish except that of clypeus which is brown; fuscous hairs intermixed with white on rest of face and genal areas; hair of vertex fuscous. Hair of dorsum of thorax ochraceous with dusky tips; hair of sides and venter whitish, apices dusky on upper parts of sides. First metasomal tergum and first two sterna with hair pale ochraceous or whitish, remaining sterna with hair ochraceous and somewhat infuscated except for very long, plumose, pale ochraceous hairs laterally on sterna 3 and 4; second to fourth terga with hair except at extreme sides blackish, and with apical bands of appressed white hair, narrowed medially; fifth and sixth terga with strongly infuscated, deep ochre hairs. Hairs of legs ochraceous, those of outer sides of tibiae and tarsi infuscated (slightly so on foreleg), hind tibial hairs of basitibial region and extending to middle of tibia black, scopa including hairs of inner sides of hind tibiae white. M our e (1964) reco rd s speci m ens from Amula (n ow A lmo lnnga, 9.5 km northw est of C hila pa), Gu err ero, at 6000 feet altitud e and 11 mi les south\\'est of Aca m baro , G ua n ajuato, A ug ust 17, 1954.
Caupolicana (Zikanapis) dypeata (Smith)
(Figs
Caupolican a (Zi ka n ap is) elega n s Timberlake
Caupolicana elegans Timb erl ake, 1965, Jour. New York Ent. M ale: L eng th 14-16 m m ; wi ng length 10½-13 mm .
1. E yes m oderatel y co n verg ing abov e, upp er int eroc ular di sta nce about 1.6 tim es as long as sca pe; int eroc ellar di stan ce about 1.5 ti m es maxim u m ocellar diam eter ; oce llocu lar di sta n ce slightl y less th an h alf an ocellar diamet er. 2.
Ge nit alia a nd hidd en stern a simi la r to th ose of clypeata, the most conspicuous diff ere nce hei ng th at th e peni s valves a re w idest medially. 3. Int eg um ent hlack, und ersid e of Aage llum api ca lly, teg ula, a nd d ista l parts of tarsi light brown; fo re a nd middl e legs som etim es brow ni sh ; margi ns of metasomal segments broa dl y tr a nslu ce nt. 4. P ubesce nce ochr aceo us, scattered dusky hairs on face alo ng inn er or bi ts ( sca rcely noticeabl e in type) :.rnd some fuscous hairs on vert ex (n ot in ty pe ); hair s of d orsum of m etasoma l terga 2 to 4 black or fuscous, th ose of 5 a nd 6 reddi sh fu sco us. pos terior margins of terga 2 to 5 with ha nds of w h ite appr essed h air , these hands preselll only bterally on 2 :.rncl 3, bro k en m ed ial ly 0 11 4, a nd co nt inu ous o n. 5; hairs of outer surfaces of middle a nd h ind tibi ae ;rncl hind basi ta rsus b lackish.
Fe m ale: L eng th 17 mm ; w ing leng th 11 ~~ mm. 5. lnt ero celb r di stan ce over tw ice m aximum occlbr diameter. 6. lnt egum ent al colorat io n as in m ale ( ch arac ter 3) hut fore and middl e legs hbck exce pt fo r brow n ish sm a ll seg m ents of tarsi. 7. Puh esce nce of h ead :111cl thorax as d escribed fo r clypeata. Pu bescence of metasom a as described for clypcc1tc1 hut h a irs of first terg urn w ith dusky apices; sternal pubescence slightly p:ilcr, the ve ry lo ng h air at sid es of sterna 3 and 4 \\'hitrr and more extcnsi\'e; white fosciae o n terga 2 to 4 b roken medially , that on 4 narrowly so; hairs of terga 7·H T1-1E UNl\ ' ERSITY S c 1EKCE B ULLE TI N 36 1~ 37 38
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Fies. 30-3-1, Ca11p olica11a (Zikanapis) clypeata, male . 30, ge nit alia; 3 1, latera l view of apica l part of sam e; 32, eighth sternum; 33, latera l view of apical process of same; 34, seven th ~ternum. . Caupolicana ( Alayoapis) 11otahili s. male. 35, apical proc ess of eighth ~ternum: 36, apical proce,ses of ,e\·enth ,ternum. Th e,e <lrawings were sketched from <lry preparations in th e Briti sh ~lmeum (:--Jatural Hi story). rllayoapis) s11ha11rata; C. (A.) nigrcsccns ; mal es. For each species , tructur es are genitalia (somew hat Aattene<l artificially in 11igres ce11s), eighth ~ter-num. lateral \·iew of ap ical proce,s of sam e, and seventh ,ternum. 
D -L THE SP EC IE S OF r\L 1\ YOAP IS
Thi s subg enus is kn own fro m thr ee species, th e onl y ,\ntill can representativ es of th e sub famil y, \\'h ich are charact eriz ed below:
Caupolic ana (A layoapis) nigr escens ( Cresso n )
.\l egacilissa? nigresa ns Cr esw n, I 869 , Tram .. \m er. Ent. Soc., \V'ings brownish, slightly darker than in yarrot{Ji. 10. Hair of face mixed black and white. Hair of vertex black, of occiput, genal areas, and under side of head white. Hair of prothorax white, blackish on posterior lobe of pronotum. Mesonotum with hair dark gray to blackish except for broad white band across front of scutum, narrower white band along scuto-scutellar suture, and white along posterior edge of scutellum and along lateral edge of scutum mesad from tegub. Pleural and ventra l areas of thorax with dark gray to blackish hairs except for large dull white lateroventral mesepisternal area and dull white on metapleuron. Metanotum and posterior part of propodeum with white hairs, long dorsolateral hairs of propodeum partly hlack. Coxae and middle and hind trochanters with hairs dark gray to black; rest of legs with hairs pale yellowish in some lights, blackish in others, darkest on posterior femora, forelegs with the most yellowish. First tergum with hairs white anteriorly and laterally, black dorsally, with a small dorsolateral indication of apica l white band. Remaining terga with hairs black, white at extreme sides of seco nd, short on terga 2 to 4 with narrow, bright, white apical hands (narrower than in yarrot{Ji). First sternum with hair white, others with hair dark gray.
Female: Length 16-18 mm; wing length 11 mm.
11. Basal part of lahrum raised to form two strong longitudinal submedian carinae. 12. Maximum ocellar diameter less than ocellocular distance which is subequal to interocellar distance. 13. Apical spine of strigilis shorter than rest of strigilis. 14. lnt eg um enta l coloration as described for male ( character 9) but hind leg more consistently black. 15. Hair of face mixed black and white, sparse on shining (but punctured an d minutely roughened) clypeal disc; median part of frons with hairs all white; hair of vertex black forward to and including transverse band of dense black hair between anterior and posterior ocelli, wholly black hair extending down in upper paraocular areas; subapical fringe of clypeus and lower fringe of mandible rufescent fuscous: genal and hypostomal areas with hair white. Thoracic pubescence (in poor condition in available specimen) has a pattern similar to that of male. Hairs of legs black, reddish on fore legs and small segments of tarsi; femoral scopa white. Tergal puhescence as described for male but white hand of tergum 2 present only laterally, of 3 broken medially. Sternal pubescence dusky reddish, whitish at extreme sides. 45, 48) .\legacilissa'.J s11ba 11rata Cresson, 1869, Trans. Amer. Ent. Soc., 2 :296. Male: Length 16 mm; wing length 13½ mm. 1. Eyes stron gly converging above, upper interocular distance greater than length of scape, eyes closest at point less than ocellar diameter behind ocelli; imerocellar distance greater than ocellar' diam eter; ocellocular distance o\'er one fourth ocellar di ameter. 2. Front coxa with short apiGil spine; front femur of male less th an thr ee times as long as wide. 3. Front tibia about four times as long as broad with some hairs nearly as long as tibial diameter. 4. Middle femur with hair much shorter than that on other femora; femur contorted (Fig. 45) . 5. !viediot arsal segments of middle leg with posterior lobes much larg er than anterior lobes. 6. Inner hind tibial spur strongly curved medially. 7. As in nigresce ns. 8. Hidden sterna and genitalia as shown in Figures 37 to 40. 9 . Black, flagellu m as in nigrescens. Legs red, mediotarsi blackish, especially on mid and hind legs. Tegula reddish brown. \Vings as in nigrescens. 10 . Hair color pattern as in nigrescens but pale hair ochre instead of white, dark hairs <lark onl y apically so that gray color is light and somewhat ochraceous, pale band on scuto-sc ut ellar sutur e weak, pale ventrolateral mesepisternal area larger than in nigrescens so that midventral dark region is reduced and ventral and lateral pubescence of thorax may appear entirely ochraceous; hairs of legs ochreo us. Fir st metasomal tergum with ochraceous hairs anteriorly and laterally, gray or blackish dorsally exce pt for complete narrow apical band of white. Remai ning terga with black hairs, becoming reddish on 5 and 6 and extre m e sides of 2, narrow apical whit e bands ( narrower than in nigrescens) on 2-4 as well as 1. Sterna 1 and 2 with ochraceous hair, others with light och reo us gray h air.
Female: Length 17 mm; wing length 11 mm.
11. Basal part of labrum raised to form two strong longitudinal submedian carinae. 12. Maximum ocellar di am ete r about equal to ocellocular distance which is less than interocellar distanc e. 13. Apical spin e of suigilis longer than rest of strigilis. 14. lnt eg um ental coloration as in male ( character 9). 15. Pubescence of head as d escrib ed for female ni g rescens but pale hair s ochraceous, dark ones mostly dusk y rather than black, at least basally; transv erse band of dense hair between ocelli mix ed dark and light, as are hairs of upper paraocular areas; subapical fringe of clypeus and lower fringe of mandible coppery. Thoracic hair color ation as in mal e, th e striking pattern of ni g rescens bei ng onl y weakly evid en t. Hair of legs ochreous, even fulvous on tibiae and basitarsi. Tergal p ub escence as describ ed for male. Sternal pube scenc e dusky reddish, fulvous lat erally.
This species is closest to C. 11igresce11s. The most distinctive featur es are listed under th at species. This species was describe d from C uba without further data. The type, whic h is in goo d conditi on in the Gundlach collection in Havana, bea rs the number 292. Dr. Pastor Alayo D. ha s found that thi s number in Gundlach's manuscript catalogue refers to the not atio n "Yateras, Ot e., XL" This is also Posteri or views are abo\'e, with th e do rsal surfaces uppermo~t; \'entral \'icws arc bc:low with the ant eri or surfac es u pp erm ost. 45. C. ( A .) 
Caupolicana (Alayoapis) notabili s (Sm ith )
,\ le gac ilissa n otabi lis Sm ith , 186 1, Jour. En t ., 1 :H 9.
Mal e (th e foll owin g is base d on not es mad e from mal e type in the British Mu seum):
1. Ab out as in nigrescens. 2 . Fro nt coxa not spin e<l; fr on t fe m ur less than thr ee tim es as long as wid e. 3. Front tibia ab out six tim es as long as broad, with only very sho rt hair s. 4. M iddl e fem u r with hair rath er lo ng a nd dense lik e that of hind femur; femur not conto rt ed . 5. N'ot see n. 6. Inn er h ind ti hial spur n ea rly str aig ht. 7. Fir st sternum not spi ned; second and third stern a with margins transv erse . 8. Hidd en stern a as in subaurata except as sh ow n in F igures 35 and 36 ; ge nit alia as in subaura ta hu t di stal h alves of pa rame res d en sely cover ed o n d orsal a nd o ut er sur faces with bl ack, plum ose h airs ( cleared pr eparati on not m ad e ). 9. Black , legs a nd teg ul a d a rk b row n, presumably fad ed fr om bla cki sh . W ings light browni sh, slig htly d ark er apically than in yarrowi. Int eg um ent of m etasoma reel. 10 . Hair of h ea d w hit e, light brownish on vert ex , lo wer p a rt of clyp eus, and m a ndibl es ; int ermi xed long fuscus hairs on th ese a reas a nd elsew h ere below a nt enn ae ; a tu ft of fu scous or black hairs near eye m arg in at level of ant erior oce lli. H a ir of th orax gray, fuscous or dark er g ray o n a nt erior lat era l part s of scutum , anterior face of mesepistcrnum, scut ellum, a nd posterio r part s of sides o f th orax ; coxae and trochamcrs and mu ch of ant eri or fe m ora with g ray hai r, rest of hair of legs mostly fusco us. M etaso m al h air f uscous, th at of fast segment gr~1y vcntr~illy and laterally.
F em ale : L ength 17-19 mm; w ing length 12-13~~ mm. 11. Basal par t of labrum with bro ad even median convexity. 12. ~faxirnum ocel lar cfom eter less than ocellocul ar distance which is slightly less th;111 interoce llar di sta nce. 13. Apic al spin e of strigilis about as long as rest of strigilis.
14. lnt eg um ent al coloration as in ma le (character 9) (tegula ;rn<l legs bbckish in m o re rece ntl y co llected m ateria l). 15 . H~1ir of head as descrihc<l for fem:de nigrescens hu t wit h som e whit e h airs around ocelli and intermixed hlack hairs o n ge nal a nd h ypostomal a reas. (Bbck hairs only dusky in fr male from Brit-
